In this paper, we prove the global existence and exponential stability of solutions in H i + (i = 1, 2, 4) for one-dimensional compressible and radiative magnetohydrodynamics (MHD) equations in a bounded domain Ω := (0, 1).
Introduction
Magnetohydrodynamics (MHD) is concerned with the study of the interaction between magnetic fields and fluid conductors of electricity. The application of magnetohydrodynamics cover a very wide range of physical areas from liquid metals to cosmic plasmas, for example, the intensely heated and ionized fluids in an electromagnetic field in astrophysics, geophysics, high-speed aerodynamics and plasma physics. In addition to these situations, we also take into account effect of the radiation field. Such a motion can be described by the following equations in the Lagrangian coordinates: (1.5) here τ = 1 ρ denotes the specific volume, u ∈ R the longitudinal velocity, w ∈ R 2 the transverse velocity, b ∈ R 2 the transverse magnetic field, and θ the temperature, p = p(τ , θ) the pressure, and e = e(τ , θ) the internal energy; λ and μ are the bulk and the shear viscosity coefficients, respectively, ν is the magnetic diffusivity acting as a magnetic diffusion coefficient of the magnetic field, k = k(τ , θ) is the heat conductivity, the total energy E is given by E = e + For the constitutive relations, we consider (see, e.g., [3] ) the Stefan-Boltzmann model, i.e., the an important part. This will be done in Section 2 by a careful analysis. Another difficulty is that we have to establish uniform estimates independent of time in need of the study of large-time behavior.
The ingredients of our contributions in this paper are as follows:
We establish the results of global existence and exponential stability of solutions, which were not obtained in [1, 2, [5] [6] [7] 21, 22] . (ii) We make use of both Corollaries 2.1-2.2, Lemma 2.6 to reduce the higher order of θ , and delicate interpolation techniques. with suitable positive constants C v , R, Kazhikhov [11, 12] , Kazhikhov and Shelukhin [13] , Kawashima and Nishida [9] established the existence of global smooth solutions. Zheng and Qin [23] (1.12)
In this case, Kawohl [10] and Jiang [8] obtained the existence of global solutions to 1D viscous heatconductive real gas with different growth assumptions on the pressure p, internal energy e and heat conductivity κ in terms of temperature. Qin [14] established the regularity and asymptotic behavior of global solutions with more general growth assumptions on p, e, κ than those in [8, 10] .
For the radiative and reactive gas, Ducomet [3] established the global existence and exponential decay in H 1 of smooth solutions, Qin et al. [17] extended the results in [3] , further established the global existence and exponential stability of solutions in H i (i = 1, 2, 4). Umehara and Tani [19] , Qin et al. [15] and Qin, Hu and Wang [16] proved the global existence of smooth solutions for a selfgravitating radiative and reactive gas.
For the non-radiative MHD flows (i.e., a ≡ 0), there have been a number of studies under various conditions by several authors (see, e.g., [1, 2, [5] [6] [7] 20, 21] ). The existence and uniqueness of local smooth solutions was first obtained in [20] , moreover the existence of global smooth solutions with small smooth initial data was shown in [18] . Under the technical condition that κ(ρ, θ) satisfies
for q 2, Chen and Wang [1] proved the existence and continuous dependence of global strong solutions with large initial data satisfying
Chen and Wang [2] also investigated a free boundary problem with general large initial data. Wang [21] established the existence of large solutions to the initial-boundary value problem for planar magnetohydrodynamics. Under the technical condition upon κ(ρ)
Fan, Jiang and Nakamura [6] investigated the uniqueness of the weak solutions of MHD with Lebesgue initial data. Fan, Jiang and Nakamura [7] also considered a one-dimensional plane MHD compressible flow, and proved that as the shear viscosity goes to zero, global weak solutions converge to a solution of the original equations with zero shear viscosity. The uniqueness and continuous dependence of weak solutions for the Cauchy problem have been proved by Hoff and Tsyganov [5] .
For compressible and radiative MHD flow (i.e., a > 0) with self-gravitation, Ducomet and Feireisl [4] proved the existence of global-in-time solutions of this problem with arbitrarily large initial data and conservative boundary conditions on a bounded spatial domain in R 3 . Under the technical condition that κ(ρ, θ) satisfies
for some q > We define three function classes as follows:
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Proof. By (1. 
i.e., 
Proof. For any δ 0, we can rewrite (1.1) as 
Hence, we have
Integrating (2.11) over Q t , we get
(2.12)
Then for any t 0, there exists one point
(2.13)
Thus from (2.10)-(2.13), we deduce
Then we infer from (2.14) and (2.15) that 
Proof. It follows from (2.4) and the convexity of the function −log y that 
By Lemmas 2.1-2.2, we derive 
which, together with (2.21), gives 
Noting that by the Young inequality c 1 c 2 εc
Noting thatθ(b(t), t) and by the Poincaré inequality, we deduce
which, together with (2.26)-(2.28), yields
Thus it follows from Lemma 2.2 that
. Thus, by Gronwall's inequality, we get 
Proof. Multiplying (1.3) by w, w t and (1.4) by b, b t , respectively, and then adding the resulting equalities and integrating the results over Q t , using Lemmas 2.1-2.3, we get
i.e.,
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Applying the Gronwall inequality to (2.32), and using (2.29) and similar method to get (2.29) for u, and the Poincaré inequality, we can get (2.31). 2
Corollary 2.1. Under the assumptions in Theorem 1.1, the following estimate holds 
(2.37)
Using Lemmas 2.1-2.4, we easily derive that, Proof. It follows from (2.33) and Lemma 2.5 that
The proof of (2.47) and (2.48) are similar to that of (2.46). 2 Lemma 2.7. Under the assumptions in Theorem 1.1, the following estimates hold for any t > 0,
Proof. Multiplying (1.2) by u, u t , u xx , respectively, and then integrating the result over Q t , using Lemmas 2.1-2.6, we get
i.e., for ε small enough, 
Proof. We easily derive from (2.33), (2.49) and (2.50) that 
which gives for ε small enough,
Lemma 2.9. Under the assumptions in Theorem 1.1, the following estimate holds for any t > 0, 
Then it is easy to verify that
(2.60)
We rewrite (1.5) as 
80) We consider the transform
where τ = 1/ρ and η = η(1/ρ, θ). Owing to the Jacobian
there is a unique inverse function (τ , η) ∈ AD ρ,θ . Thus the function e, p can be regarded as the smooth functions of (τ , η). We denote by 
(2.97)
Owing to τ t = 0, θ t = 0, we infer from (2.96) and (2.97) that
Multiplying (2.98), (2.99) by e γ t , βe γ t , respectively, and then adding the results up, we get
(2.100)
For the boundary conditions (1. 
(2.101)
On the other hand, by (1.1), Lemmas 2.1-2.14, the mean value theorem and the Poincaré inequality, we have
which, combined with (2.101), gives
(2.102)
By the mean value theorem, Lemmas 2.1-2.14 and (2.102), we get
Integrating (2.100) over Q t , by Lemmas 2.1-2.14, the Cauchy and Poincaré inequalities and (2.102),
we deduce that for small β > 0 and for any γ > 0,
(2.104)
By Lemmas 2.1-2.14, we easily infer that the following estimate holds, for small β > 0: 
Proof. By (1.2)-(1.5), Lemmas 2.1-2.15 and the Poincaré inequality, we have u t (t)
109) 
i.e., for γ > 0 small enough,
(2.113)
Similarly, we can get
(2.116)
Adding (2.113)-(2.116), integrating the resulting relation with respect to t and using Lemma 2.15, we obtain (2.107) for γ ∈ (0, γ 1 ] small enough. 2
Till now we have completed the proof of Theorem 1.1.
Proof of Theorem 1.2
In this section we study the global existence and exponential stability of problem ( 
Proof. Differentiating (1.2) with respect to t, multiplying the resulting by u t , and then integrating the result equation over (0, 1), we infer that
which, together with Theorem 1.1, gives
Analogously, we have
3) 
Proof. Eq. (1.2) can be rewritten as
Using Eq. (3.7), Theorem 1.1, Lemma 3.1, Sobolev's embedding theorem and Young's inequality, we have
which leads to
Similarly, we have
10) 
(3.13)
Proof. Differentiating (1.2) with respect to x, we obtain
Multiplying (3.14) by τ xx τ and using the Young inequality, Theorem 1.1, we can conclude that
which, combined with Lemma 3. 
Proof of Theorem 1.3
In this section we will study the global existence and exponential stability of problem (1.1)-(1.8) in H 4 + . We begin with the following lemma. 
Proof. We easily infer from (1.2) and Theorems 1.1-1.2 that u t (t)
Differentiating (1.2) with respect to x, and using Theorems 1.1-1.2, we get u tx (t)
(4.4) Differentiating (1.2) with respect to x twice, using the embedding theorem and Theorems 1.1-1.2, we conclude u txx (t) (4.14) θ t (t) (4.15) θ tx (t) (4.17) θ txx (t) 
Similarly, we obtain w tt (t) 
(4.28) 
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Proof. Differentiating (1.2) with respect to x and t, multiplying the resulting equation by u tx , and integrating by parts, we arrive at (4.33) where
We use Theorems 1.1-1.2, the interpolation inequality and Poincaré's inequality to obtain
Using the Young inequality several times, we derive
and
(4.36)
Thus we infer from (4.34)-(4.36) that
which, together with Theorems 1. 
(4.47)
Obviously, we can infer from Lemmas 4.1-4.3 that 
